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DISPOSITIF DE JONCTION ARTICULEE 
DESCRIPTION 

DOMAINE TECHNIQUE 

L' invention concerne un dispositif compact 
de jonction articulee, prevu notamment pour etre 
interpose entre une structure portante et une structure 
suspendue . 

ETAT DE LA TECHNIQUE ANTERIEURE 

II est connu de relier une structure 
suspendue a une structure portante au moyen d'une 
manille. 

La structure portante comporte alors "*^.ne 
chape qui fait saillie vers le bas et sur laquelie 
I'extremite haute de la manille est articulee pari-un 

- -v * - 

premier axe. L'extremite basse de la manille 'est 
articulee par un deuxieme axe sur une chape solidaire 
de la structure suspendue. Cette derniere chape fait 
alors saillie vers le haut ou lateralement a partir de 
la structure suspendue. 

Cet agencement . a pour inconvenient de 
presenter un encombrement important dans une direction 
verticale, du fait de la presence de la manille reliant 
les chapes qui font saillie vers le haut ou 
lateralement sur la structure suspendue et vers le bas 
en dessous de la structure portante. 
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EXPOSE DE INVENTION 

L' invention a precisement pour but de 
proposer un nouveau dispositif de jonction compact dans 
una direction verticals, apte a etre utilise a la place 
5 d'une manille traditionnelle pour 1 ' accrochage d ' une 
structure suspendue sous une structure portante et en 
transmettant des charges qui restent acceptables par 
rapport a celles qui sont transmises par les manilles 
utilisees sur les dispositif s existants, 

10 Conf ormement a 1* invention, cet objectif 

est atteint, au moins en partie, grace a 1 ' utilisation 
d'un dispositif de jonction articulee entre une 
structure suspendue et une structure portante, le 
dispositif etant caracterise en ce qu'il comprend un 

15 axe d' articulation, au moins une premiere piece montee 
dans la structure suspendue de facon a pouvoir tourner 
autour d'un premier axe et. une deuxieme piece montee 
dans la structure portante, de facon a pouvoir tourner 
autour d'un deuxieme - axe, 1 ' axe d ' articulation 

20 traversant la premiere piece et la deuxieme piece, le 
premier axe et le deuxieme axe etant paralleles entre 
eux et decales 1 ' un par rapport a 1' autre. 

Cet agencement conforme a 1 ' invention 
permet de relier une structure suspendue a la structure 

2 5 portante, de fa^on compacte, 

Dans un mode prefere de realisation de 
1' invention, des moyens anti-rotation sont prevus entre 
I'axe d' articulation et chacune des premiere et 
deuxieme pieces, de fagon a interdire toute rotation 

30 relative entre eux. 
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Avantageusement , la structure suspendue a 
la forme d * une chape en U comportant deux plaques 
paralleles entre lesquelles est placee la stucture 
portante, une premiere piece etant montee dans chacune 
5 des plaques de la structure suspendue. 

Dans ce dernier cas, deux premieres pieces 
sont, de preference, montees respectivement dans 
chacune des deux plaques de la structure suspendue. Ces 
premieres pieces cooperent alors avec les deux plaques 
10 de la structure suspendue par des surfaces en forme de 
portions de spheres definissant entre les plaques et 
lesdites pieces une liaison de type rotule. 

Des pieces intermediaires formant cages de 
rotule peuvent alors etre fixees dans chacune des deux 
15 plaques de la structure suspendue. Ces pieces 
intermediaires cooperent par des surfaces interieures 
en forme de portions de spheres avec des surfaces 
exterieures en forme de portion de spheres des 
premieres pieces, 

20 

BREVE DESCRIPTION DES DESSINS 

On decrira a present, a titre d'exemple non 
limitatif, un mode de realisation prefere de 
1' invention, en se referant aux dessins annexes, dans 
25 lesquels : 

- la figure 1 est une vue en perspective 
eclatee qui illustre un mode de realisation prefere du 
dispositif de jonction compact selon 1* invention ; 

- la figure 2 est une vue en perspective 
30 eclatee qui illustre un perf ectionnement au mode de 
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realisation du dispositif de jonction selon 1 ' invention 
illustre sur la figure 1 ; et 

- la figure 3 est une vue en coupe qui 
represente une variante du perf ectionnement illustre 
sur la figure 2. 

EXPOSE DETAILLiE D ' UN MODE DE REALISATION PARTICULIER 

Dans le mode prefere de realisation de 
1' invention illustre sur la figure 1, un dispositif de 
jonction articulee 10 est utilise pour relier de facon 
pivotante une structure suspendue 36 a une structure 
porteuse 54. 

Dans le mode de realisation de 1' invention 
represente sur la figure 1, le dispositif de jonction 
articulee 10 comprend un axe d ' articulation unique 48, 
une premiere piece 5 0 en forme de disque et une 
deuxieme piece 52 en forme de disque, generalement 
identique a la premiere. 

De fagon plus precise, la premiere piece 50 
en forme de disque est montee dans un trou cylindrique 
56 traversant la structure suspendue 36 selon un 
premier axe Al , de telle sorte que la premiere piece 50 
peut tourner librement autour de ce premier axe. 

De fagon comparable, la deuxieme piece 5 2 
en forme de disque est montee dans un trou cylindrique 
58 qui traverse la structure porteuse 54 selon un 
deuxieme axe A2 , de telle sorte que la deuxieme piece 
52 peut tourner- librement autour de ce deuxieme axe. 

Le deuxieme axe A2 est parallele au premier 
axe Al • En outre, le deuxieme axe A2 est decale 
verticalement vers le haut par rapport au premier axe 
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Al d'une .distance D qui peut etre legerement 
super ieure, sensiblement egale ou meme infer ieure au 
diametre de 1 ' axe d ' articulation 48, 

L ' axe d ' articulation 4 8 a un diametre 
5 sensiblement inferieur a celui des pieces 50 et 52. II 
traverse des trous cylindriques 60 et 62 usines 
respectivement dans la premiere piece 50 en forme de 
disque et dans la deuxieme piece 52 en forme de disque. 
Plus precisement, 1 * axe A3 commun aux trous 

10 cylindriques 60 et 62 et a 1 ' axe d ' articulation 4 8 est 
excentre par rapport aux axes respectifs Al et A2 des 
pieces 50 et 52. 

L ' agencement qui vient d'etre decrit en se 
referant a la figure 1 permet de reduire la hauteur du 

15 dispositif de jonction, par rapport a une manille 
classique. 4 

De preference et comme on I'a represent© 
schematiquement sur la figure 1, des moyens anti- 
rotation sont prevus entre 1 ' axe d ' articulation 4 8 et 

20 chacune de pieces 50 et 52 en forme de disque, Ces 
moyens anti-rotation comprennent, par exemple, des 
dentures ou des cannelures 64 formees sur la surface 
peripherique de 1 * axe d ' articulation 48, en prise sur 
des dentures ou des cannelures complementaires 66 et 68 

25 formees respectivement dans les trous cylindriques 60 
et 62. 

Ce dernier agencement permet de supprimer 
un degre de liberte dans la liaison ainsi obtenue entre 
la structure suspendue 36 et la structure porteuse 54. 
30 La figure 2 illustre une variante du mode 

de realisation illustre sur la figure 1, dans laquelle 
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la structure suspendue 36 a la forme d'une chape en U. 
Plus precisement , la structure suspendue 36 illustree 
sur la figure 2 comprend deux plaques planes 70, 
paralleles entre elles. Dans ce cas, un trou 
5 cylindrique 56 est usine dans chacune "des plaques 70, 
de telle sorte que les deux trous 56 soient centres sur 
le meitie axe Al . 

Chacun des trous cylindriques 56 recoit 
alors une piece 50 en forme de disque, traversee par un 

10 trou cylindrique 60 dont le diametre est le meme que 
celui de 1 ' axe d ' articulation 48. 

Dans ce cas , la patte materialisant la 
structure porteuse 54 est placee entre les plaques 
paralleles 70 de la structure suspendue 36, avec la 

15 piece en forme de disque 52 recue de fagon tournante 
dans le trou cylindrique 58, comme dans le mode de 
realisation de la figure 1. 

L ' axe d ' articulation 48 traverse alors 
simultanement chacun des trous cylindriques 60 et 62 

20 formes respectivement dans les deux pieces en forme de 
disque 50 et dans la piece en forme de disque 52. L * axe 
d ' articulation 48 assure ainsi la liaison entre la 
structure suspendue 36 et la structure porteuse 54. La 
cohesion de cette liaison peut notamment etre assuree 

25 par des flasques, ecrous, etc. places aux extremites de 
1 ' axe d ' articulation 48. 

Comme dans le mode de la figure 1, des 
moyens anti-rotation tels que des cannelures peuvent 
etre prevus entre 1 ' axe d ' articulation 4 8 et les trous 

30 cylindriques 60 et 62 dans lesquels cet axe est recu. 
On supprime ainsi un degre de liberte dans la liaison 
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prevue entre la structure suspendue 36 et la structure 
porteuse 54. 

Sur la figure 3, on a represente un 
perf ectionnement a la variante de realisation qui vient 
5 d'etre decrite en reference a la figure 2. 

Dans ce cas, une fonction "rotule" est 
ajoutee au dispositif de jonction par lequel la 
structure suspendue 36 est reliee a la structure 
porteuse 54. 

10 De fagon plus precise, chacune des pieces 

en forme de disque 50 montees dans les plaques 70 de la 
structure suspendue 36 presente une surface 
peripherique 72 en forme de portion de sphere, Des 
pieces intermediaires 74 formant cages de rotules sont 

15 montees dans chacune des plaques 70, pour y defini-r des 
surfaces interieures 56' en forme de portions de 
spheres. Ces surfaces interieures sont complementaires 
des surfaces peripheriques 72 des pieces en forme de 
disque 50 et presentent un centre de rotation commun. 

20 Ainsi, . lorsque les pieces en forme de disque 50 sont 
recues dans les pieces intermediaires 74, elles 
assurent une liaison de type rotule entre 1 ' axe de 
pivotement 48 et la structure suspendue 36. 

De facon comparable, la piece en forme de 

25 disque 52 presente une surface peripherique exterieure 
76 en forme de portion de sphere, complementaire d ' une 
surface interieure 58', en forme de portion de sphere, 
de la structure porteuse 54. Ainsi, lorsque la piece en 
forme de disque 52 est recue dans la structure porteuse 

30 54, les surfaces complementaires 76 et 58* relient 
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1 ' axe de pivotement 48 et la structure porteuse 54 par 
une liaison de type rotule, 

Comme on I'a illustre sur la figure 3, les 
deux liaisons de type rotule ainsi formees ont des 
centres qui sont decales d'une distance D 1 ' un par 
rapport a 1 ' autre selon une. direction verticale. Cette 
distance D est la meme que dans le mode de realisation 
de la figure 1 decrit precedemment . 

Dans le perf ectionnement qui vient d'etre 
decrit en reference a la figure 3, seul un degre de 
liberte des dispositifs de jonction 10 est fige. En 
outre ^ la plus grande compacite du disppsitif selon 
1' invention, par rapport a un dispositif classique de 
type "manille", s ' accompagne aussi d'une reduction du 
poids . 
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REVENDICATIONS 

!• Dispositif de jonction articulee entre 
une structure suspendue ( 36 ) et une structure portante 
5 (54), le dispositif etant caracterise en ce qu ' il 
comprend un axe d • articulation (48), au moins une 
premiere piece (50) montee dans la structure suspendue 
(36) de fagon a pouvoir tourner autour d ' un premier axe 
(Al) et une deuxieme piece (52) montee dans la 

10 structure portante (54), de facon a pouvoir tourner 
autour d'un deuxieme axe (A2), 1 ' axe d ' articulation 
(48) traversant la premiere piece (50) et la deuxieme 
piece (52), le premier axe (Al) et le deuxieme axe (A2) 
etant paralleles entre eux et decales 1 ' un par rapport 

15 a 1' autre. 

2, Dispositif de jonction articulee selon 
la revendication 1, dans lequel des moyens anti- . 
rotation (64, 66, 68) sont prevus entre 1 ' axe 

20 d ' articulation (48) et chacune des premiere et deuxieme 
pieces (50, 52), de fagon a interdire toute rotation 
relative entre eux. 

3. Dispositif de jonction articulee selon 
25 1 • une quelconque des revendications 1 et 2 , dans lequel 

la structure suspendue (36) a la forme d'une chape en U 
comportant deux plaques paralleles. (70) entre 
lesquelles est placee la stueture portante (54), une 
premiere piece (50) etant montee dans chacune des 
30 plaques (70) de la structure suspendue (36). 
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4, Dispositif de jonction articulee selon 
la revendication 3, dans lequel deux premieres pieces 
(50) sont montees respectiveinent dans chacune des deux 
plaques (70) de la structure suspendue (36), lesdites 

5 premieres pieces (50) cooperant avec les deux plaques 
(70) de la structure suspendue (36) par des surfaces 
(72, 56') en forme de portions de spheres definissant 
entre les plaques (70) et lesdites pieces (50) une 
liaison de type rotule, 

10 

5, Dispositif de jonction articulee selon 
"la revendication 4, dans lequel des pieces 

intermediaires (74) formant cages de rotule sont fixees 
dans chacune des deux plaques (70) de la structure 
15 suspendue (36) et cooperent par des surfaces 
interieures (56') en forme de portions de spheres avec 
des surfaces exterieures (72) en forme de portion de 
spheres des premieres pieces (50). 

20 
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FIG. 2 
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FIG, 3 
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ARTICUIATED JUNCTION DEVICE 

DESCRIPTION 

Technical domain 

This invention relates to a compact articulated 
junction device, particularly designed to be inserted 
between a load bearing structure and a suspended 
structure . 

5 

State of prior art 

It is known that a shackle can be used to connect 
a suspended structure to a load bearing structure. 

In this case, the load bearing structure then 

10 comprises a clevis that projects downwards and on which* 
■ the top part of the shackle is articulated through a 
first hinge pin. The bottom end of the shackle is- 
articulated to a clevis attached to the suspended 
structure through a second hinge pin. This second 

15 clevis then projects upwards or sideways from the 
suspended structure . 

This arrangement has the disadvantage that it is 
large in the vertical direction due to the presence of 
the shackle connecting the clevises that project 

20 upwards or sideways on the suspended structure and 
downwards below the load bearing structure. 

Presentation of the invention 

The specific purpose of the invention is to 
25 propose a new junction device compact in a vertical 
direction that could be used to replace a traditional 
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shackle for attaching a suspended structure under a 
load bearing structure and transmitting loads that are 
acceptable compared with loads transmitted by shackles 
used on existing devices. 
5 This objective is achieved^ at least partly, 

according to the invention through the use of an 
articulated junction device between a suspended 
structure and a load bearing structure, the device 
being characterized in that it comprises a hinge pin, 

10 at least one first part being installed in the 
suspended structure so as to be able to rotate about a 
first axis and a second part installed in the load 
bearing structure so as to be able to rotate about a 
second axis, the hinge pin passing through the first 

15 part and the second part, the first axis and the second 
axis being parallel to each other and offset from each 
other . 

This arrangement conforms with the invention 
provides a compact means of connecting a suspended 

20 structure to the load bearing structure. 

In one preferred embodiment of the invention, 
rotation prevention means are provided between the 
hinge pin and each of the first and second parts, so as 
to prevent any rotation between them. 

25 Advantageously, the suspended structure is in the 

form of a U-shaped clevis comprising two plates 
parallel to each other between which the load bearing 
structure is placed, a first part being fitted in each 
of the plates of the suspended structure. 

30 In the latter case, each of the two first parts is 

preferably installed in the corresponding one of the 
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two plates of the suspended structure. These first 
parts then cooperate with the two plates in the 
suspended structure through surfaces in the form of 
portions of spheres together defining a ball joint type 
5 connection between the plates and the said parts. 

Intermediate parts forming ball joint cages can 
then be fixed in each of the two plates of the 
suspended structure. These intermediate parts 

cooperate through internal surfaces in the form of 
10 portions of spheres with external surfaces of the first 
parts, in the form of portions of spheres. 

Brief description of the drawings 

We will now present one preferred embodiment of 

15 the invention as a ' non-limitative example, with 
reference to the attached drawings, in which: 

- Figure 1 is an exploded perspective view .that 
illustrates a preferred embodiment of the 
compact junction device according ' to the 

20 invention; 

- Figure 2 is an exploded perspective view that 
illustrates an improvement to the embodiment of 
the junction device according to the invention 
illustrated in Figure 1; and 

25 - Figure 3 is a sectional view that represents a 

variant of the improvement illustrated in Figure 
2. 

Detailed presentation of a particular embodiment 
30 In the preferred embodiment of the invention 

illustrated in Figure 1, an articulated junction device 



-4 



THIS PAGE BLANK (MSPTO) 



SP 22798.69 6P 



10 is used to connect a suspended structure 36 to a 
load bearing structure 54 leaving it free to pivot. 

In the embodiment of the invention shown in Figure 
1, the articulated junction device 10 comprises a 
5 single hinge pin 48, a first disk shaped part 50 and a 
second disk shaped part 52, usually identical to the 
first part. 

More precisely, the first disk shaped part 50 is 
installed in a cylindrical hole 56 passing through the 
10 suspended structure 36 along a first axis Al, such that 
the first part 50 can rotate freely about this first 
axis . 

Similarly, the first disk shaped part 52 is 

installed in a cylindrical hole 58 that passes through 
15 the load bearing structure 54 along a second axis A2, 

such that the - second part. _52 . can ' rotate freely about 

this second axis. 

The second axis A2 is parallel to the first axis 

Al. Furthermore, the second axis A2 is offset 

20 vertically upwards from the first axis Al by a distance 

D that could be slightly greater than or approximately 

equal to or even less than the diameter of the hinge 

pin 48. 

The diameter of the hinge pin 48 is significantly 
25 less than the diameter of parts 50 and 52. It passes 
through the cylindrical holes 60 and 62 machined in the 
first disk shaped part 50 and the second disk shaped 
part 52 respectively. More precisely, the axis A3 
common to the cylindrical holes 60 and 62 and to the 
30 hinge pin 48 is offset from the corresponding axes Al 
and A2 in the parts 50 and 52. 
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The arrangement that has just been described with 
reference to Figure 1 provides a means of reducing the 
height of the junction device to make it shorter than a 
conventional shackle . 
5 Preferably, and as shown diagrammatically in 

Figure 1, rotation prevention means are provided 
between the hinge pin 48 and each of the disk shaped 
parts 50 and 52. These rotation prevention means may 
for example comprise teeth or splines 64 formed on the 

10 peripheral surface of the hinge pin 48, engaged on 
complementary teeth or splines 66 and 68 formed in the 
cylindrical holes 60 and 62 respectively. 

This arrangement eliminates one degree of freedom 
■in the resulting connection between the suspended 

15' structure 36 and the load bearing structure 54. 

Figure 2 illustrates" ^a- .variant •\ of the embodiment 
illustrated in Figure 1, in which the suspended 
structure 36 is in the form of a U-shaped clevis. More 
precisely, the suspended structure 36 illustrated in 

20 Figure 2 comprises two flat plates 70 parallel to each 
other. In this case, a cylindrical hole 56 is machined 
in each of the plates 70, such that the two holes 56 
are centered on the same hinge pin Al . 

A disk shaped part 50 is then placed in each of 

25 the cylindrical holes 56, through, which a cylindrical 
hole 60 passes with the same diameter as the hinge pin 
48. 

In this case, the tab materializing the load 
bearing structure 54 is placed between the parallel 
30 plates 70 of the suspended structure 36, with the disk 
shaped part 52 that fits free to rotate in the 
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cylindrical hole 58, as in the embodiment shown in 
Figure 1 . 

The hinge pin 48 then simultaneously passes 
through each of the cylindrical holes 60 and 62 formed 
5 in the two disk shaped parts 50 and the disk shaped 
part 52 respectively. The hinge pin 48 thus forms the 
connection between the suspended structure 36 and the 
load bearing structure 54 . In particular, this 

connection may be held in place by end plates, nuts, 
10 etc., located at the ends of the hinge pin 48. 

As in the embodiment in Figure 1, rotation 
prevention means such as splines may be provided 
between the hinge pin 48 and the cylindrical holes 60 
and 62 in which this hinge pin is fitted. The result 
15 is that one degree of freedom is eliminated in the 
connection between the suspended structure 36 and the 
load bearing structure 54. ; ' ■ ^' 

Figure 3 show*s ' an improvement to the variant 
embodiment that has just been described with reference 
20 to Figure 2. 

In this case, a ball joint function is added to 
the junction device by which the suspended structure 36 
is connected to the load bearing structure 54 . 

More precisely, each of the disk shaped parts 50 
25 installed in the plates 70 of the suspended structure 
36 has a peripheral surface 72 in the form of a portion 
of a sphere- Intermediate parts 74 forming ball joint 
cages are installed in each of the plates 70, to define 
internal surfaces 56' in the form of portions of 
30 spheres. These internal surfaces are complementary to 
peripheral surfaces 72 of disk shaped parts 50 and have 
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a common center of rotation. Thus, when these disk- 
shaped parts 50 fit into intermediate parts 74, they 
form a ball joint type connection between the hinge pin 
48 and the suspended structure 36. 
5 Similarly, the disk shaped part 52 has an external 

peripheral surface 76 in the form of a portion of a 
sphere, complementary to an internal surface 58' of the 
load bearing structure 54 in the form of a portion of a 
sphere. Thus, when the disk shaped part 52 fits into 
10 the load bearing structure 54, the complementary 
surfaces 76 and 58' connect the hinge pin 48 and the 
load bearing structure 54 through a ball joint type 
connection . 

As illustrated -in 'Figure .3 ; the ^.centers of the two 
15 ball joint type connections thus formed are offset from 
each other by a distance D along a vertical direction. 
This distance D is the same as in the embodiment in 
Figure 1 described above. 

Only one degree of freedom of the junction devices 
20 10 is fixed in the improvement described above with 
reference to Figure 3. The device according to the 
invention is more compact and also lighter in weight 
than a conventional "shackle" type device. 
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US CIAIMS 

1. Articulated junction device between a 
5 suspended structure and a load bearing structure, in 
which the device comprises a hinge pin, at least one 
first part installed in the suspended structure so as 
to be able to rotate about a first axis and a second 
part installed in the load bearing structure so as to 
10 be able to rotate about a second axis, the hinge pin 
passing through the first part and the second part, the 
first axis and the second axis being parallel to each 
other and offset from each other. 

15 2. Articulated junction device according to 

claim 1, in which rotation prevention means are 
provided between the hinge pin and each of the first 
and second parts, so as to prevent any relative 
rotation between them. 

20 

3. Articulated junction device according to 
claim 1, in which the suspended structure is in the 
form of a U-shaped clevis comprising two plates 
parallel to each other between which the load bearing 

25 structure is placed, a first part being fitted in each 
of the plates of the suspended structure. 

4. Articulated junction device according to 
claim 3, in which each of two first parts is preferably 

30 installed in the corresponding one of the two plates of 
the suspended structure, the said first parts 
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cooperating with the two plates in the suspended 
structure through surfaces in the form of portions of 
spheres together defining a ball joint type connection 
between the plates and the said parts. 

5 

5. Articulated junction device according to 
claim 4, in which intermediate parts forming ball joint 
cages are fixed in each of the two plates of the 
suspended structure and cooperate through internal 
10 surfaces in the form of portions of spheres with 
external surfaces of the first parts, in the form of 
portions of spheres. 
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ABSTRACT OF THE DISCLOSURE 

ARTICULATED JUNCTION DEVICE 

According to the invention, an articulated 
junction device between a suspended structure (36) and 
a load bearing structure (54) comprises a hinge pin 
(48), at least one first part (50) being installed in 
5 the suspended structure (36) so as to be able to rotate 
about a first axis (Al) and a second part (52) 
installed in the load bearing structure (54) so as to 
be able to rotate about a second axis (A2) . The hinge 
pin (48) passes through the first part (50) and the 
10 second part (52) . The first axis (Al) and the second 
axis (A2) are parallel" to each other and offset from 
each other. 

Figure 1 . 
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